General anesthetics induce apoptotic neurodegeneration in the neonatal rat spinal cord.
Exposure to anesthetics triggers apoptotic neurodegeneration in the neonatal rat brain; whether neuronal apoptosis also occurs in the spinal cord, a crucial target for analgesic and anesthetic drugs, is unknown. We exposed 7-day-old rats were exposed to air or 75% nitrous oxide + 0.75% isoflurane in oxygen for 6 h (n = 19 per group). Caspase-3 immunoreactivity was evaluated in the lumbar spinal cord at the end of the gas exposure (n = 3 per group). Developmental nociceptive responses were tested using tail flick latencies on postnatal days 8, 15, and 30 (n = 3 per group). Motor responses were evaluated using the rotarod on postnatal day 30 (n = 7 per group). Isoflurane plus nitrous oxide increased the numbers of caspase-3 positive neurons in the spinal cord (P < 0.01). Despite a preponderance of the injury in the ventral horn of the spinal cord, motor impairment did not occur (P > 0.05). No functional effect on nociception was observed at the three developmental stages tested (P > 0.05). Anesthesia induces apoptosis in the neonatal rat spinal cord; however, the functional consequences of this injury, if any, remain obscure. Neither motor nor nociceptive responses were affected by anesthetic treatment. Nonetheless, further investigation is required as regional anesthetic techniques may also trigger neuroapoptosis in the spinal cord with unknown potency.